The present paper deals with the study of a generalized Mittag-Leffler function operator. This paper is based on the generalized Mittag-Leffler function introduced and studied by Saxena and Nishimoto (J. 
Introduction
The Swedish mathematician Gösta Mittag-Leffler in the year  introduced the function [, ] E α (z) = 
A further generalization of the Mittag-Leffler function defined by Shukla and Prajapati [] was given by Saxena et al. [] in the year  as
where
This was further generalized by Saxena and Nishimoto [, ] in the year  in the following form:
If we set γ = κ =  in (), it reduces to the following multiindex Mittag-Leffler function studied by Kiryakova [-]:
, () reduces to the one studied by Saxena et al. [] .
The following lemma was proved by Saxena and Nishimoto [] . 
where the contour of integration starts at -i∞ and ends at +i∞ and separates the poles at the point ξ = -n (n ∈ N  ) to the left and all the poles of (γ -κξ ) at the point ξ = 
The Riemann-Liouville fractional derivative operator of f (t) is defined by [, -]
The Caputo fractional derivative was defined by Caputo [] in the form
∂t m is the mth partial derivative of f (t) with respect to t. The Fox's H-function [, ] is defined in terms of the Mellin-Barnes type integral in the form
A detailed definition, properties, asymptotic expansion and a comprehensive account of the H-function is available from the monographs written by Mathai et al. [] .
and the equality in the above condition holds true for suitably bounded values of |z| given by |z| < ∇ := (
In particular, when A j = B k =  (j = , . . . , p and k = , . . . , q), the following relationship holds true: A generalization of Riemann-Liouville fractional derivative operator () as well as Caputo fractional derivative operator () was given by Hilfer [] by introducing a rightsided fractional derivative operator of two parameters of order  < μ <  and  ≤ ν ≤  in the form
where the initial value term (I (-ν)(-μ) + f )(+) involves the Riemann-Liouville fractional integral of order ( -ν)( -μ) evaluated in the limit as t → + provided that the Laplace transform exists.
The object of this paper is to derive certain properties including the Laplace transform and the Mellin transform of the integral operator associated with the generalized MittagLeffler function defined by
This operator includes, as special cases, the operators defined and studied by Kilbas et 
where α, β, γ , ω ∈ C; Re(α) > , Re(β) > .
As γ tends to zero, then by virtue of the limit formula 
where 
, m).
We now proceed to derive the Mellin transform of the integral operator defined by ().
Mellin transform of the integral operator defined by (22)
Theorem . It will be shown here that
m+ (·) is the H-function defined by ().
Proof The Mellin transform of a function f (t) is defined by
Therefore we have
where x >  and interchanging the order of integration, which is permissible under the conditions stated in Theorem ., we find that
If we set x = t + u on the right-hand side of (), it gives
To evaluate the u-integral, we express the generalized Mittag-Leffler function in terms of its Mellin-Barnes contour integral by means of formula (), then the above integral transforms into the form
Now we evaluate the u-integral with the help of the formula []
where Re(ν) > , Re(ρ -ν) > | arg(-a)| < π ; we observe that the right-hand side of the above equation () and the definition of H-function () yields the desired result ().
Corollary . For κ = q, Theorem . reduces to the following result:
which holds under the conditions as given with () with κ = q (q ∈ (, ) ∪ N).
When m = , Corollary . reduces to the following one given by Prajapati et al. [] .
Corollary . There holds the following result:
If we further take q = , Corollary . reduces to the following result [] .
Corollary . There holds the following result:
For m = , Theorem . gives the following result given in [].
Corollary . There holds the formula M E
When κ = , it yields the following result associated with the multiindex Mittag-Leffler function [, ].
Corollary . The following result holds:
M E α  ,...,α m β  ,...,β m ;ω,+ ϕ (x); s =  (γ ) ( -s) ×H , ,m+ -ωt α (, ) (, ), ( -s -β  , α  ), ( -s -β j , α j ) ,m × M t β  ϕ(t) . (   )
Laplace transform of the operator defined by (22)
Theorem . It will be shown here that
where Re(p) >  and the integral is convergent.
Proof By virtue of the results () and (), we find that
Interchanging the order of integration, which is permissible under the conditions stated in Theorem ., we find that
If we set x = t + u on the right-hand side of (), it becomes
On making use of the series definition of function (), we see that
whereφ(p) is the Laplace transform of ϕ(t).
This completes the proof of Theorem ..
If we set κ = q, we obtain the following Corollary ..
Corollary . The following result holds:
When m = , the above result reduces to the following.
Corollary . The following result holds:
L E α γ ,q; β ;ω,+ ϕ (x); p =  (γ ) p -β  m- (γ , q); - ω p α φ(p), where α, β, γ , ω ∈ C; Re(p) > , Re(α) > , Re(β) > , Re(γ ) > , (q ∈ (, ) ∪ N), hereφ(p) is
the Laplace transform of ϕ(t).
When q = , the above corollary yields the following result given in [] .
Corollary . There holds the formula
For γ = κ = , we obtain the following result associated with the multiindex MittagLeffler function [] .
Corollary . There holds the formula
For m = , Theorem . yields the following result []. 
Corollary . There holds the formula
is the Laplace transform of ϕ(t).

Further properties of the operator defined by (22)
By using the technique analogous to that employed by Kilbas et al. [], we obtain the composition properties of the Riemann-Liouville fractional integral operator I μ a+ involving the operator defined by (). where e is an arbitrary constant.
